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(57)Abstract: 

PURPOSE: To provide a semiconductor storage device capable of 
performing a high-speed data read-out without being affected by an 
equalizing time. 

CONSTITUTION: A selected bit line pair included in a memory cell array 
5 is connected to one pair of two data input-output line pairs IOA, IOB 
and read data are outputted to a preamplifier 1 2 via a changeover circuit 
1 1 . Further, one data input-output line pair which is not used for a data 
transmission in data input-output line pairs IOA, IOB is equalized by an 
equalizing circuit 10. Thus, since the data read-out and the equalizing 
operation are executed in parallel, the high-speed data read-out is made 
possible. 
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So h7^^Q2 7-Q3 2fc h7^?Q2 1 30 

t>BHre«>a, 

[0 0 6 7] >< =*^<X[El3gl Oil, h7>^^Q4 
1-Q56, ^y^G5, G6£r&tfc, h7^ 
^Q4 1 fiy'— ^Affi^lft I OA. / I OA"ig§gE£ 

LTA^^n^o h7V^^Q4 2*1^— *AtH;tt» 
I OA^J:t;h7yv ? ^^Q4 3 ^81^ Y"7yy 

7^^Q4 2*5£0<Q4 3(Dy- httt«l*lfll** 40 
AW^^GS^LTA*^^ h^v^Q 
42i h7^^Q4 3(D^^fig!f^^y 
— v^mjEV BL ^A^^tt^o h7^^Q44-Q4 
6t»r- ^Aa^JiHatlOB, /iOBiftg^ 

*l<5o 

[00 6 8] §]J&IeISS 1 1 NMO Sh7 Q 
51~Q54£r&*p 0 h7V^^Q5 lfi, x— *A 

WiOA^^yyryyi 2£«sft**u *co^ 
— h^ld»MI«B#0A^A^**b* o h7V^Q5 

2^— ^AW^/i oAjoi^yryyi 2ift so 
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h^tt«o»«-§r*A3asA***t* 0 h 

^v?** Q 5 3*5£tfQ 5 4 t»7-^AIii*i 

-So 

[0 0 6 9] iWc Jiiacoi 5(-«^c^tLfc^^A^-r 

BLO, BL1, /BLl^^^Si^*— ^Sr^a*r® 

[00 70] H5S:#ILt, =J9A«JflWt#A^r3 5 
Ar^^8^t^h 37Ar=«^8li ^9 

AMMffA^LT, = 9 JmW*«»CS L 0*5 J: 
VCSLlS:Jffil:tH*t5o Sfc, Buai^^^^^tEl 
B&fc ct 9 , a 9 A«M»fS#Atc*S«: LTx ftJWf-^ <*> A 

0, tnglED&l l-A^J^n^o 
[007 1]4f, 3?ASR«fCSL0* ^ 
b "H" ^.SLJbtfSi, F7^^Q2 14SJ:T/Q2 
2^^b. \fy hWBLO, /& L 0 k is*?* 
^Q2 3-Q2 6i^^ o rtf>t#, flMBfB'-* 

*a« "l m a*e> "h" ^ii±.& y . mmr^Ba 

a L ?> <D«^fe>5(DT\ h7>^^Q2 3*5<fcl*Q 
2 4*t>U h?>"^^Q 2 SfciVQ 2 6 
-T3o Lfctfot, t^hMBLO, /BLO^r- 
^Atti^WlOA, /lOAM\ h7^^Q2 
l-Q2 4^LT^tl, irv^T>^6 OT^itl 
^^x-^^-^AtU^S^IOA. /IOACi 

[0 0 7 2] rtOi£*Kim-5§><frAM: "PT £0« 

^tcfe^cO-C h^^^^Q 5 1^Q5 2^^ 
U T-^AUJAKftf I OA, / I OAKVBUZtlttT* 

^^iir^i 2— m^/^tv>5 0 

[0 0 7 3] jfc^ =3 vAffiiJ«fS#A^ "H" 
K L" ^4W5i^ ^AiliFtfg-^CSLO^ "H" 
*»6 W L" ^5ZT<9, h7>"^^Q2 1^J;t;Q2 2 
3ftS*7-ra, r<^«*. tf^h^BLO, /BLOt 
x-^Atb^^fl OA, /I OA^eJUI^ttS; 
[0 0 7 4] — fflffllfgfM^ W H" a»e> W L M - 

EQA^ "L" U H" — ±±&Z> 0 -f=i7^Xftf 
EQA^ "H" h7^^Q41-Q43 

tlOA, /IOAW^7-f^tl, h^^v^^^Q 
4 2, Q4 3W9f-^AIiiA19»IOA, /IOA 
^^y ^^-v^m/EVBL^^y ^-^JjxSc 
[0 0 7 5] =i7A«d»ffi#A^ "L" *^5> 

a H" — &±&Z> k. 3 7AM<ftC SLltf "L" 
36^ P> "H" ^iJi^O, h7^^Q2 7^t/Q2 
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~.jLk&Z>b. 9mfi!*+B# W L" frh "H" 
^£±ri*9, h7>^^Q3 l*5<fcTJ<Q3 2&*> 
L x fcf-x hifiBfrB LI. /B H i^— ^Atti^St I 
OB, /IOBt^M^o «lK»m*^B3dS 
"L" ^ib "H" ^iLkifiZb. ^^WG6^«t») 
^37^XfifEQBli "H" "L" ^StT*s*o 

U 5 h7^^Q4 5ioJ:^Q4 6tcJ:>5:/y ^ 
»TL, t^ry^e 1 \cx 9 m^titcv"—^ a* 

>f^7^X(ltEQA(i "H n (OttflBfcfc9. 91ft 

[0 0 7 6] &iC % ^^^MSHf-^-A^ "H" 
}&>6> "L w -^T 1 ?, h7>^^Q2 7*J:VQ2 8 

HiAi*noB, /i oB^f- ^Scai^T-r^o 

39^««W^AIOS?JSLT, «Wt*#B3flS 
"H" a>£> — W*- ^G6{dJ:f9^=3 20 
XfS-^EQB^ "l" frb "H" ^fiLh^So 
h7^^Q4 4-Q4 6^U fWA 
tU^II*fIOB, /IOB^h7V^^Q4 4^«t9 
-fn^-fXSfU K5^v ? ^^Q4 5*5<tt5Q4 6^<t 

[00 7 7] £AJbtf>»f£l;i <fc 9 , 1 o<7>x— * AW** 

* AW^^cOt-'- * RUBmH£V3r^ X. ^ r. b tt 

— #<D^-*Aai**l^^— * §r»Htt-r. 

fc, H4^*t^-^AW*J»3rett. f-#AHJ*« 

[00 78] 04 l8»«-eJ4, 2 *f<D tf y 

BL0, /BLO, BL1 X /BL1 {CoV^TiB^fc 

a*, try h«^»6#&T^, h*8 
Wix-^AW^iftSEti-ssttb, aM^*A^±t;^ 
Bia^LTH*^39A^y^»fiF*-eixrJ. ± 40 
set ranuddfikwao^— ^ & 2 o^-^AUA»» 

I OA, /I OA, IOB, /IOB^S^gfclitr 

^J±, #yn^^rt{^fi(^«iJ«I«#0A43<fcV^B 
«:A*t8J:5Kbtfc±v\ rco^H, #/n^ 
rr^lca^bfc^^ S isjTWy hi»*sh&»e> 2o^f- 

So 

[0 0 7 9] &ic. m l \z7r?ty> y r v^(^ov vc £ 
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[0080] ia6§r#figLT. yyr^n PMOS 

h7^^Q6 1-Q64, NMOSh^^^Q 
6 5 — Q7 0, -f^WGl 1-G1 3 Sr&tfo 
[0 08 1] r 5 — *Aat*7*M OA*5£tfI OB^&tU 
^$tb5m-§-I Olih7^^Q6 6 coy— hl^AJj 
£tv<5 0 Sfc, f-^ AttlAiB/ 1 OAJJJ:^/ I OB 

M£A#£*t5o h?y^^Q6 6li h^VS^** 
Q68, Q64, Q67, *5<fcU*Q6 1 tS§K$*b* 0 
h7>^^Q6 7il h7y^^Q68*5i;(;h7 
^^Q6 2tS«Sft5o h7^^Q6 1*J«t 
0?Q6 2ttWK«BEVociaSI**ft*« k^>-^^q 
6 1*5J:U^Q6 2(D#y— Ml, h7^^Q6U 

^*-^HItPAEIW^-?Gl 1, h7^ 
^^Q64C0y— K *5j:U5h^^^^Q6 800^— 
h^A^^tV^o -Y^WGlllih7y^^Q6 
5£Oy-hi:^M^tt6o h7^*Q6 4*5J:tJ J Q 
6 5fi. h7^^Q6 1 t h7^^Q6 6 b<D 
&m&b h7^^Q6 2i h7>^^Q6 7£cO 
ffift£&tc^$*i<&. h7^^^Q6 8(j:$lHS: 
iSStt**LS. EL±<Dmtiaz£9. h7^^Q6 1 
— Q6 2, Q64-Q68, -f^WGll^l/y 

[0 0 8 2] hy^-itxf Q6 3fiS2!SSEVcc*5<tt/ 
h7^^Q6 9t8gt^o h7^^Q6 3 
(D^— M±. h7^?Q6 2tQ6 7 i<^g&i&&*3 
J:^h7^^Q7 ocoy- h<hSM£*i3 0 

AE^A^^tl^o h7^^Q6 911 h^v?** 
Q7 0M^o h7^^Q7 0tt«3tt«fifci 
g^c£fb5 Q >f^-^Gl 2*3<fctfGl 3lih7^ 
x^Q6 3 tQ6 9 iOSS«t^^88IS*tu V — Kt"— 

^Q63. Q69, Q70. -Y^WGl 1, 

-?gi3 jutttiiwarfli^r 5o 
[0 0 8 3] £X±(Dmm^£K). ^yry^t yyr 

V/<—^G 1 2*5ctl>'Gl 3-C9^Ly— Kx— ^ft 
[0 0 84] JtfacD J: 5 *^»^*tt*:*S|#E« 

v>T, 2o^-^^ig^LT^ttJL, 013 KT^-r-r 
= 7<J XmmT&im 0 n sic LfcWIBcolM^ov^Tlft 

[0 0 8 5] 0 7S:#figUT. W&njTK 
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UX* ho^WRAS^ U H" frh ~*\LT 

1^4 fin *r Kl/^ftfR 1 fc#JfcLfcg«fe*>!7-- KJ» 

[0 0 8 6] «WA*^W=-7A7K^ 
^hP^ttt/CAStf "H" ti*h W L" ^SftT^S 

AfH#M§#AtfS "L" "H" ^SLb^9, ^7^7 

*.tf=9^aBi«#csLoas "l" b h p 

*S4 0 =i^Ail^{f-^CSL0^^_b^^i:, IfyH) 
2tBL0, /BLOtT^AHiM^IOA, /IO 
A^WKSiV Att#7il&*f I OA. / I OACr 

[0 0 8 7] — =3 5 J»fflflm^A&iL±&Z> M = 
9-YXflt-^EQAIi "H" 36*6 "L" ^fiTO, ?*— * 
AHJ*«&t I OA, /I OA^ n *»fft;tt*T 

[0088] 7*—*^mtitim i oa, / 1 o Aimiti 

7 p i3i:a*^ a ^^y7y7 p l3m T^h^ 

0 8 ^7A7 RU-** ha— r/fg-^/C 

ASiS "H" ^SLb&S*i. 3 7^l«Mf 

Atf* «h" "L" ^S£T^*o ^7A*lHff^A^ 

j&T^Si:, ^V^iS^ff-^CS L Ott "H" frh 

"L w "H" ^Sc±««9, f-#AHJ*«»IO 

A, /I OA(D-f =J9-fX»fW s BB**ixao 

[0 0 9 0] 3 7A7Kl/^hn-7lt/C 

AStf "H" u L ,y ^iW-5i^^7A7F> 

^ft#Cl^S£ii*^So ^7A7F>^hn^l 
f /C AS^i±^5 1 3 7 AS1«|^A^ "L" frb 

= 9^a«ff-g-csLo^ w l" a>e> "h" — mwiJi 

f6Wfs^<f>Bk M L M "H" 
^&±tfSoTl^£<7rC, fcVMK&j-BLO. /BL0£ 
^AUJ*«»IOB, /IOB3JSS§tt*^u tTyh 
«2tBL0, /BL0^-?^-#AW*l»»I O 

B, / I OBfcRffl£ft* 0 

[0 0 9 1] — 39AfMftim^A3fiSfiLh^5 
37^X<8fEQBIi U H* "L" ^aTF!9. T 5 — 
*Affi**S8frI OB. / IOB^n^XllWT 



(9) ^^ip7_ 2 8 2 5 8 2 

16 

lT3 0 Lfc^ot, ^3?>fX|i^7l>fcf-^A 

[0 0 9 2] ^tH^ttfcx— ^7^^ 

^^^7^1 3^^Wc ^^^7^13^ 
}£, T£ h^^-^VWS^-OEM^ "H" eofWtH 

Q t LT±S*H Lfc«*SrtH2rr So 
[00 9 3] ifficOct 5 Id, -^7-^AttlM^^ 

10 ^-^^a^^ T v>ara{cfi^cox"^AM^^co 
t>f 37^ XI«W^< WLft< 45o ft* 

w^»flBigK«-ett, 1a 1 3 \c^r x 0 i^mm Ltf 

CAS^y^tOW-JKJl 0 n s 8SM a 7>f Xlffl 

20 ift£ 0 

[0094] JilEcO^iJTii, |WJ— <£>tf -X hiB&tt-o^T 

ft So 

[0095] *fc % ±Esas«m Aa^s&^SrWffl 

[00 96] *«^^(O^Mco^#flEttas 

[0 0 9 7] H8«r#»UT. 4^f«alt^gJi. 
!i7'n^/^l6a-16d, iru^ hy— M 8 a — 1 
9d, I/OAttJ*lH3S&l 7. -T^^^XTh]^ (EQ) 
40 19, (SW) 2 0^tp o 

[00 98] 4o^^!i7n^^l6a-16d^ 
fi, 0 1 fc^i-n i^4 s ^!IWK5, 

ir^^T>-^|56, 3^A^-Y 7, 37^73^ 

7/2, 37A7hV^77 3, ^^^^IUK9^ 

dt^fia— ^7/1^— ^AI±}^7ll*fL IOa-LIOd^ 

— ^^o— %;\Sf— ^AfcH^^L IOa-LIOd^ 
50 ai^/^^So n^;^^AUM*f L I O a - L I 



(1 o) 
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Odii^fX-etXiri/^ hy— hi 8a-18 dfcfrLT 
2-otO^n— y</i^f— ^AtU^*fG I OA. /G I O 
B ^M£*l^o ^n^/<^-^Aa^*fG I O 
A, G I OBiatttl^M =^-<X[Hra&l 9^{tib 

*fGioA, g i oB(D-r=3^^rxsijf^sifT-r^o ^ 

n — /^A^- * Atii^>PfG I OA, G I O Bii#imiU 
S§2 0(cJ:J9-^^n/OAttJ^lH]^l 7irgSM£ 

[0 0 9 9] @8l:*ft^ hy- h^oV^ 

[ 0 1 0 0 J m 9 £#j?S LT, hy—blS^ 
NMOS h7>^^Q7 1— Q 7 4 £r^tf 0 h^v? 
^^Q7 1lt nz— ^yux— ^Atti^L I O^a — 
'<>i^f— $ Aa^G I OA^ScM^tl^o h 7 ^v** 
*Q7 2{in-^yl^-^AtB^/L I 0*5£U^n 
sVUy-'-Z A\tiJ)B./G I OAigl^^ 
^^Q7 l*$J;T/Q7 2 coy— MaiffrJMa-^ A3&* 
A^J^n^o F7^^Q7 3fin— ;*7/i^r'-*A!±) 
I 0*5j;tWn~ ^U^ 5 — ^AUiAiG I OB t 
mfc&tlZo h9>v ? ^^Q7 4fin^yUx-^Aai 
Jim/L I O^oi^nw^^AlilM/G I O 
Bk&tft£t%Z> 0 h7^^Q7 3*5<tt5Q7 4(Oy 
— Hai«BtPfB-g-^B^A^*4x5o »Pff-^<f>A, 0 

-So 

[0101] -hfEWtffj&fcJ: <0 , tl/?hy-M8 
li, S!l#PfB-§-<*> A, ^BfOSCTn— X/Uy-'— ^AfcU^J 
gfettL IO, /LI Oi^n-/<^-^Atti^*rG 
I OA, /G I OA4fcliG I OB. /GIOBiSril 

a— X/lsr—ftJtiiJj&mi. IO> /LI 
O a» & Stm $ titcT-'— ? tt ^ a — ' VUt-'- * Afti*^** 
GIOA, /GIOA^fcfiGIOB. /GIOBtfi 

[0 102] -f3 9-rX|HlSSl 9fi, ^fy/<-^Gl 
5, G16, h7>v , ^^Q7 5~QQ8 0^tf. -f 

m 1 9 it. mi K^rimmsmsmk muzf—fte 

[0 1 0 3] mWm%&2 0I±, NMOSF7>^?Q 
8 1 ~Q 8 4 Sr-^tf, WI&IhJSS 2 0 00^(10 4 {c^f 

[0104] ±IEco «fc 5 fcas^Mw^fMMSStltt 

£ *vO ^ rox*ia l fc^iNMtt5lS36« k Wm 
}c, a— ti/^f— ^Atti^S-fL IO, /LI OWt-*— 
?|:^o-/^- 9XVits1SfflG I OA, /G I OA 
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*fciiGIOB, /GIOB--KtttU A{±J^)ll]Sgl7 
^A*U S^cai^T-'-^tLTttJ^^nS. 4 

■#\ #mmmte7-'~ * m\a o^t 1 ft 

$Xh$m<r>&L £ (cit^T ^ o — y vi^— ^ Aitt;*; **>cfrtf> 
10 A#<, 

'So 

[0105] JblElfeSS0tJ-e»i, 4 o<D^ *y7"ny^S: 
^ny^Sr-grtpi^ftflEttafill-efcoTfc, 0 8 

fcott, ^AtU^*KoS^^n— * 

[0 10 6] 

20 i&wnwm i**«ite«»^f«Etit^st-*5v>-c 

(4, T-'-^WAai^J^^ffl^ti.^r-'-^AbtJ^it^ffl 

[0107] w&&2fm<Dtm{mmmmtt^x 

f±, IS*:«llE«(75^^tg^BcD^)mic:Jp^. t'-jy 
30 ^2^— ^AtU^^Sr^S-SWLTV^tO-e, 

[0108] BB*a3E«©i|6»(WE«^flUcfcV^ 

[oio9] m#m4fm<D*mtmm.mwiz*$v^T 

40 ft, IiJx-^^^fb^l^fc(i^2±7-*-^^^X 

ft -So 

iiaiscDff^ftiftw] 

[02] mi KTfrfti $>-?m3&<D— w&7frt\Ei9&mx~ 
[13 3] m2\z.7Firi3 visfmn<D&ift*wm-z>9-4 

50 5 >if=f-*— hT-fc-So 



(1 1) 
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[04] @ 1 lc^f37 A^/f ixf ^W^i^S:^ 

[08] ^P^co^^^i]^^^t&^S^«^^ 
*tyn«^gT*^ 0 10 
[0 9] 0 8(o^iM?l^ hy-h(Dft{*:W^ffi^$:7r: 

[010] ^^^«:|£ti^S^^^i-^n^^ 
[01 1] 01 0\ZL7frt^7J±^ V^<DM<WWm$L 
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[012] 01 1 l^fnyA^^ ^xf 

[0i3]0i o^-r^mm^mmm^mi^^ir^ 
[^(Dlftp^] 

1 fllfflllHj^ 2 d^7KI/^77a 3 =37* 

Um\ 6 ty^ry^ 7 37^yf, 8 
37^73-^ 9 #!>^h» % io -r^-rx 
mi& nww, 12 7 p yry7 9 , 13 

T>-:7\ 1 4 1 5 T 5 — ^^^^T. 1 6 

a-16d **:})y'vy? > 17 Am^[U5§. 18 
irl/^h^-K 19 W^-fX©^ 2 0 #JJ& 
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